Structural insights into the Aedes aegypti aquaporins and aquaglyceroporins - an in silico study.
There has been a fair bit of understanding on the structure-function relationship of Aquaporins (AQPs) from plants and vertebrates obtained from available X-ray crystallography data. However, there is a lacuna in understanding the structure of AQPs from sanguinivorous insects like the mosquito where it plays a crucial role in survival. In this study, we have built homology models for the Aedes aegypti AQPs, identified key channel lining residues and compared the structure and sequence with orthodox AQPs. Although Ar/R filter residues of AaAQP1 were exactly similar to orthodox AQPs, AaAQP2 has a substitution at LE1position possibly making it less efficient in high capacity water transport. The huge difference in the selectivity filter region of AaAQP3 suggests a different transport property for this channel. The changes observed in the H5 position of the filter of AaAQP4 and AaAQP5 may explain the presence of a larger pore aperture to permit the passage of larger solute molecules. AaAQP6 possesses a completely hydrophobic filter like that in mammalian super aquaporins. The identified key residues are pivotal in understanding the mechanism of action and gating of these channels.